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Abstract

A new production method of ""CH, gases has been investigated for the production of ''C-ions, which is necessary for

the PET-imaging simultaneously with the heavy-ion cancer therapy. In order to decide the target materials and to design
the new production system of ''C gas, preliminary experiments were carried out. Using 180-MeV proton beams
delivered from the NIRS-930 cyclotron, solid-state targets were irradiated to produce ''C molecules. We confirmed that
5% 10" of ""CH, molecules could be produced and collected by using a Boron hydride compound as the target.
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Target Gas Radioactivity (mCi) / ratio to total cojlected
Target 1CO 11CH CH,
(Non-volatile 2 4
Total activity) in Ascalite in cold trap
Elemental 1410 1404 0.052 3.2
B H, 100% 99.8% 0.0% 0.2% 2X10"
264 1859 0.70 77.3
Na™BH,  He 100% 70.4% 0.3% 29% 5X1012

* Beams: 18-MeV, 18-pA Proton

% 2: "CH, & L THE LB EED & — LB, NaBH,
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Beam Current I, (uA) 1 5 18
Activity of "'CH,

A (mCi) 13.6 48.3 77.3

A /I, (mCi/uA) 13.6 9.7 4.29

Degraded:
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Gas N, O, Ar Cco,
Volume Ratio
In Air (%) 78.1 20.9 0.93 0.03
Number of
Particles

in 1000-cc, 2.8X10" 7.4X10'? 3.3X10" 1.1X10"

1.33X10*-Pa vol.
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